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57 ABSTRACT 
A color TV receiver designed to digitally process I and 
Q color mixture signals incorporates chroma gain con 
trol, static tint control and autoflesh in the circuitry for 
converting the I and Q signals to (R-Y), (B-Y) and 
(G-Y) for R,G,B matrixing. The magnitude and angle of 
the vector sum of I and Q are first determined. The 
angles are then adjusted for static tint control and then 
applied to a ROM which is programmed to output an 
gles adjusted for fleshtones. Angles from the autoflesh 
ROM are applied to a summing circuit which algebra 
ically adds to the flesh corrected angle, angle values 
corresponding to the angular displacement between the 
I axes and the (R-Y), (B-Y) and (G-Y) axes. The angles 
produced by the summing circuit are applied to a look 
up ROM which produces the cosine values of the ap 
plied angles. 
The magnitude signal is amplified by coefficients which 
relate the I. and Q signals to (R-Y), (B-Y) and (G-Y) 
components and which coefficients may be amplified by 
a chroma gain signal. The amplified magnitude signal is 
thereafter multiplied by the cosine values which effec 
tively projects the vector sum or chrominance signal 
onto the respective (R-Y), (B-Y) and (G-Y) axes to 
generate instantaneous (R-Y), (B-Y) and (G-Y) signal 
samples. 

14 Claims, 6 Drawing Figures 
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TV RECEIVER CIRCUITRY FOR PERFORMING 
CHROMA GAN, AUTO-FLESH CONTROL AND 
THE MATRIXING OF IAND QSIGNALS TO (R-Y), 

(B-Y) AND (G-Y) SIGNALS 

BACKGROUND OF THE INVENTION 

This invention relates to color signal processing in a 
TV receiver and more particularly to combined cir 
cuitry for digitally performing auto-flesh, tint control, 
gain control and matrixing I and Q color mixture signals 
to (R-Y), (B-Y) and (G-Y) color mixture signals. 

Currently TV receivers are being developed which 
will perform signal processing with digital or binary 
circuitry. Generally, digital counterparts of analog cir 
cuits which perform like functions require orders of 
magnitude more devices. However, the devices re 
quired to realize the digital circuits can be integrated on 
silicon dies (i.e. IC's) to a greater extent than their ana 
log counterparts so that ultimately the number of dis 
crete circuit elements comprising the signal processing 
circuitry in a TV receiver will be dramatically reduced. 

In order to apprecite such a parts reduction using 
digital circuits it is necessary to perform the requisite 
processing functions with efficient use of circuitry. To 
this end circuit elements should desirably incorporate 
some commonality of functions if the number of digital 
integrated circuits is to remain low (e.g. less than 6). 

SUMMARY OF THE INVENTION 

The present invention is an auto-flesh circuit which 
has been designed to include static tint control, signal 
gain control and I and Q matrixing. Received I and Q 
signals are demodulated to generate the magnitude, C, 
of their vector sum and the angle, 0, between the vector 
sum and the I axis. The generated angles are augmented 
first to provide static tint control to adjust overall image 
colors to viewer preference. Secondly, the angles are 
augmented by a linear-nonlinear circuit to provide auto 
flesh correction. Thirdly, the angles are augmented by 
three angle values A6R, A6B and A6G for projecting the 
vector sum onto the respective (R-Y), (B-Y) and (G-Y) 
axes for generating (R-Y), (B-Y) and (G-Y) color differ 
ence signals. The augmented angles are sequentially 
applied as address codes to a ROM table which pro 
duces cosine values of the applied address codes. The 
cosine values corresponding to the augmented angle 
address codes are then applied to one input of a first 
multiplier circuit. 
The magnitude C is applied to a second multiplier 

wherein it is modified by a combined gain function 
which includes a dynamic gain control signal, a satura 
tion control signal and three successively multiplexed 
coefficients gR, gB and go each sample period. The 
coefficients gi relate the transmitted I and Q color mix 
ture signal components of the composite video signal to 
the (R-Y), (B-Y) and (G-Y) color mixture signals. 
The amplified magnitude, C, is applied to the first 

multiplier which successively produces the three color 
mixture signals (R-Y), (B-Y) and (G-Y) each sample 
period according to the equations 

(R - Y) = ACgRcos(A8R - 8) (1) 
(B - Y) = ACSBcos(A6B - 6) (2) 
(G - ) = ACSGcos(A6G - 6) (3) 
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2 
where "A' is the gain factor corresponding to the prod 
uct of the saturation control signal and the dynamic 
gain control signal. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vector diagram showing the relationship 
of the I, Q, (R-Y), (B-Y) and chrominance vectors for 
an NTSC composite video signal; 
FIG. 2 is a coordinate diagram of the (R-Y), (B-Y) 

and (G-Y) color mixture signal axes; 
FIG. 3 is a block diagram of color signal processing 

circuitry embodying the present invention; 
FIG. 4(a) is a more detailed block diagram of the 

FIG. 3 apparatus realized with digital signal processing 
elements; 
FIG. 4b is a detailed block diagram of the fleshtone 

corrector of FIG. 4a and 
FIG. 5 is a graphic representation of the auto-flesh 

transfer function. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Many TV designers choose to process color signals 
using the I and Q color mixture signals rather than the 
(R-Y) and (B-Y) color mixture signals to extend the 
bandwidth of chrominance information. At some point 
it is necessary to convert the I and Q signals to the 
(R-Y) and (B-Y) color mixture signals to facilitate ma 
trixing to R,G,B color signals for driving the display 
tube. 
FIG. 1 shows the general relationship of the I and Q 

quadrature color mixture signals to the NTSC (R-Y) 
and (B-Y) quadrature color mixture signals and to the 
instantaneous chrominance vector C. The I axis is 33 
degrees from the (R-Y) axis and 57 degrees from the 
-(B-Y) axis. Knowing the magnitude of the chromi 
nance vector C (e.g. C=VI2--Q2) and the angle 6 that 
vector C. is from the I axis (e.g. 6 stan (Q/I)) the 
instantaneous value of the (R-Y) and (B-Y) signals can 
be determined. The instantaneous signals (R-Y) and 
(B-Y) are the projections of the chrominance vector on 
the (R-Y) and (B-Y) axes which may be produced from 
the relationships 

(R-Y) = C cos (33-0) (4) 

(B-Y) = -C cos (57-6) (5) 

Noting the relationship of the (G-Y) axis to the (R-Y) 
axis in FIG. 2 it will be recognized that the signal 
(G-Y) is given the by relationship 

(G-Y)s - C cos (66-6) (6) 

The composite video signal, EM, of an NTSC system 
may be mathmatically described by: 

EM=Ey+(Eosin (wt +33)+Ercos (wt--33') (7) 

where EY, EQ and EI are the instantaneous voltages of 
the Y, Q and I signal components and the term in the 
outer parentheses represents the chrominance signal. If 
this same signal is represented in terms of (R-Y) and 
(B-Y) color mixture signals the composite signal is 
given by 

EMs Ey--(0.493(EB-Ey) sin wt--0.887(ER-Ey) 
cos wt) (8) 
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where EB and ER are the instantaneous voltages of the 
Blue and Red color signals and the term enclosed in the 
outer parentheses is again the chrominance component 
of the composite signal. 

In order to generate non-attenuating (R-Y) and (B-Y) 
color mixture signals from transmitted composite signal 
of the form described by equation (7) it is necessary to 
compensate for the factors 0.493 and 0.877 included in 
equation (8). This may be done by multiplying the mag 
nitude of the chrominance signal, C, by a vector projec 
tion coefficient ge, (e.g. 1/0.493) when the vector is 
effectively projected onto the (B-Y) axis and by a pro 
jection coefficient gR, (e.g. 1/0,877) when it is projected 
onto the (R-Y) axis. Similarly, the magnitude, C, is 
multiplied by a projection coefficient go when the vec 
tor is projected onto the (G-Y) axis. 

In typical, commercially produced TV receivers 
provision is made for adjusting the overall tint of the 
reproduced image (static tint control) and to automati 
cally force colors generally considered to include flesh 
tones to appear as "true' flesh tones. Both of these 
functions require that the chrominance vector be ro 
tated one way or the other from its actual position. This 
rotation is performed by adding to or subtracting from 
the actual value of 6. 
FIG. 3 is a simplified circuit diagram of processing 

circuitry for generating (R-Y), (B-Y) and (G-Y) signals 
from I and Q signals as well as providing static tint 
control, auto-flesh, dynamic chrominance signal gain 
(ACC) and saturation control. The FIG. 3 apparatus is 
located in the color signal processing path of a TV 
receiver at a point after which the chrominance signal 
has been separated from the composite video signal (for 
example by comb filtering) and after the chrominance 
subcarrier has been demodulated to recover the I and Q 
quadrature related components. It will be assumed that 
the I and Q signals are in sampled data format occurring 
at the color subcarrier rate of FSC. 

In the figure the demodulated I and Q signals are 
respectively applied to terminals 10 and 11 from which 
they are routed to a magnitude determining circuit 12 
and an angle determining circuit 13. Circuit 12 produces 
signal samples at the FSC rate which corresponds to the 
instantaneous magnitude C of the vector sum of the 
instantaneous I and Q signals and which is equal to the 
magnitude of the chrominance vector. Circuit 13 gener 
ates signal samples at the FSC rate which represent the 
angle, 0, between the vector sum of signals I and Q and 
the I axis, i.e., 6 equals the arctangent (Q/I). The signal 
representing the angle 6, hereinafter the signal 0, is 
applied to a summing circuit 15 wherein a constant 
angle value is added to effect a rotation of the chromi 
nance vector to adjust overall scene tint. The amount 
by which signal 6 is augmented, i.e., incremented or 
decremented, is determined by the viewer applying 
incremental values to circuit 15 via connection 16 while 
he is viewing the reproduced image on the display tube. 
In effect the viewer rotates the chrominance vector 
until the displayed color satisfies his color preference. 
Once the proper incremental value is established it is 
thereafter continuously applied to the angle 0, produc 
ing the augmented angle 6'. Note static tint control is 
performed, in principle, to realign the phasing of the 
system to its design parameters and has the effect of 
rotating the I and Q axis relative to the received chromi 
nance signal. 
The angle signal, 0", from element 16, is applied to 

element 30 wherein the angle is nonlinearly altered to 
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4. 
produce fleshtone correction. Element 30 may be a 
ROM programmed to produce angles 6 responsive to 
the input angles 0". The angles d are equal to the angle 
0' when the chrominance signal does not represent the 
range of colors considered to be fleshtones. When the 
chrominance signal does represent colors in the flesh 
tone range element 30 produces angles d which are a 
nonlinear function of input angles 6". For example angle 
qp may equal (0'-K sin 26") in the fleshtone range. This 
function is illustrated in FIG. 5. The FIG. 5 function 
will perform flesh correction for angles 0' which are 
E90 degrees from the I axis and no correction outside 
this range. Auto-flesh correction is accomplished by 
virtue of element 30 rotating the chrominance vector 
toward the I axis when angle 0 is in the range of angles 
associated with flesh colors. The nearer the chromi 
nance vector is to the I axis the less the required correc 
tion; and from FIG. 5 it is seen that the correction tends 
toward zero i.e., when 6' is near zero. The farther the 
chrominance vector is from the I axis while in the flesh 
color range, the less the required correction to preclude 
the reproduced color appearing artificial. In FIG. 5 the 
limits of the fleshtone range are presumed at 6'---90 
degrees and it can be seen that the non-linear correction 
again tends toward zero near these limits. 
The FIG. 5 function in the fleshtone range i.e. d = 0'- 

K sin 20', provides a maximum correction of K degrees 
of rotation at midrange. When the instantaneous chro 
minance vector is actually --45 degrees from the I axis, 
the angled produced by element 30 is (6'-K) degrees, 
The value K is predetermined by the designer and will 
generally fall in the range of 14-26 degrees. The func 
tion d = 0'-K sin 20' produces pleasing fleshtone cor 
rection. However, it should be appreciated that other 
functions d = f(0) may be substituted therefore accord 
ing to the designers preferences. 
The augmented signald on connection 17 is applied 

to adder circuit 18 wherein it is further augmented by 
the angular values A0R, A6B and A6G needed to project 
the chrominance vector onto the (R-Y), (B-Y) and 
(G-Y) axis. The values A6R, A6B and A6G available 
from a storage element 19 are multiplexed at a three 
times FSC rate into adder 18 which produces three suc 
cessive signal samples (A0R-d), A6B - d) and 
A6G-d). 
The signals from circuit 18 are applied as address 

codes to a ROM 22 which produces samples corre 
sponding to the cosines of the applied address codes. 
The cosine values are thereafter applied to one input 
port of a multiplier 23. 
The magnitude signal C generated by element 12 is 

applied to one input port of a second multiplier circuit 
20 wherein it is multiplied by gain factors GR, G B and 
GG. Each of the gain factors G may be a composite 
factor composed of the vector projection coefficient gi, 
a dynamic chroma gain factor, ACC, and a chroma 
saturation factor, SAT, (i.e. Gi-gi. Acc-SAT). The fac 
tor G may be periodically updated at the line or field 
rate, by for example a microprocessor, and stored in a 
buffer 21. The factors are thereafter multiplexed to the 
multiplier 20 at the three times FSC rate to produce 
successive samples (CXCR), (CxGB) and (CxGG) which 
coincide in time with the production of the cosine val 
ues corresponding to the angles (A6i-d) respectively. 
The samples CxGi are applied to a second input port of 
multiplier 23 which produces the samples 
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a 

(R-Y) = GRCCos(AOR - ) 
(B - Y) = GBCCos(A6G - d.) 
(G - Y) = GoCCos(A6G - d.) 

(9) 
(10) 
(11) 

that are demultiplexed at the FSC rate onto output lines 
25, 26 and 27 respectively. 
The (R-Y), (B-Y), (G-Y) signals were formed by 

projecting the chrominance vector onto the respective 
axes using cosine values. The projections may be per 
formed by using alternate trigonometric ratios such as 
the sines of the appropriate angles. Depending upon the 
trigonometric functions used, differing values A6R, A6B 
and A6G may be required as well as the sense of the 
values included in the algebraic sums, and circuit ele 
ments 18 and 19 must be arranged accordingly. In gen 
eral terms the algebraic sums would be represented 
(A0id). For example if the projections were pro 
duced using sine ratios, the angle A6R (from FIG. 1) is 
57 and the corresponding algebraic sum is (A6R--d). 

It will be appreciated by those skilled in the art of TV 
signal processing, that the (R-Y), and (B-Y) signals may 
not lie on orthogonal axis in particular receivers. Thus 
angles A0; different from those derived from the stan 
dard NTSC color axis relations shown in FIG. 1 will be 
employed. 
FIG. 4 is an illustrative example of how the circuits of 

FIG.3 may be realized using conventional circuit ele 
ments. In FIG. 4, the signals being processed are as 
sumed to be in digital format such as pulse code modu 
lated, PCM, binary format (either two's complemented 
signals or binary signals plus a sign bit). Depending on 
the signal sample rate and the processing speed of the 
devices, compensating delays may be required in certain 
of the signal paths, but one skilled in the art of circuit 
design would know where such delays would be neces 
sary in his particular system. 

In FIG. 4 the I and Q PCM signals are applied to 
terminals 10 and 11. These signals are respectively ap 
plied to absolute value circuits 50 and 51 which pass the 
magnitudes of the I and Q signals. The magnitudes of I 
and Q are applied as address codes to ROM's 53 and 54 
which are programmed to produce the logarithms of 
the address codes applied to their respective address 
input ports. The signal corresponding to the log II is 
subtracted from the signal corresponding to the log Q 
in subtractor 55 which produces output signal codes 
corresponding to log (Q/I). These signal codes are 
applied along with the sign bits of signals I and Q as . 
input address codes to ROM 57 (the I and Q sign bits 
being the most significant bit of the composite address 
code). ROM 57 is programmed to produce output codes 
corresponding to the arctangent (Q/I), i.e., angles 6. 
Since the codes produced by subtractor 55 were gener 
ated from the magnitudes I and Q, they only repre 
sent the range of angles from zero to 90 degrees. The I 
and Q sign bits added to the address codes, to ROM 57, 
provide the information needed to expand the angle 
information from zero to 360 degrees or from zero to 
--180 degrees. 
Assume that the N least significant bits of the ROM 

57 address input are coupled to subtractor circuit 55, the 
N-- 1st bit is coupled to the Ia signal bit and the N-2nd 
bit is coupled to the Qa sign bit. Assume also that the 
sign bits are 0's for positive I or Q values and 1's for 
negative I or Q values. ROM 57 is programmed to 
output the arctangent of the antilog of the Nleast signif. 
icant bits of the applied address code for the N-1s and 
N+2nd address bits both equal to "0". For the N-- 1st 
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6 
and N-I-2nd address bits being respectively 01, 11 and 
10, corresponding to the three quadrants occurring 
clockwise starting from the lower righthand quadrant, 
ROM 57 is programmed to output signals correspond 
ing to 180 minus; 180' plus; and 360' minus the arctan 
gent of the antilog of the N least significant bits of the 
address code. In this manner ROM 57 produces angles 
over the range of 0-360 degrees. 
The angle codes produced by ROM 57 are applied to 

adder 58 wherein static tint control is performed. Static 
tint control signals may be generated by the output of a 
ring counter 72, for example, which is selectively con 
nected to oscillator 74 by a viewer controlled switch 73. 
Output values from counter 72 are applied to a second 
input port of adder circuit 58. The output codes from 
ring counter 72 are arranged to cycle through a series of 
consecutive increasing positive values and a series of 
consecutive negative values to respectively add to or 
subtract from the values of 8 and thereby to rotate the 
chrominance vector in either direction. 
PCM codes corresponding to angle 6' from ADDER 

58 are applied to circuit 71 which produces flesh cor 
rected PCM codes corresponding to angles d as de 
scribed with reference to FIGS. 3 and 5. (Note in some 
applications the auto-flesh function may be pro 
grammed directly into the arctangent table incorpo 
rated in ROM 57.) 

FIG. 4b illustrates a more detailed auto-flesh circuit 
71" which has provisions for inactivation and which 
requiries less memory than a full range of 0° to 360' 
angles. In element 71' the ROM 90 contains only 
enough memory angles, d, for the number of input 
angles which occur in the fleshtone range. For all other 
angles for which d=0 the input angles 8 are routed 
around the ROM 90 and applied to an input port of 
multiplexer 91. The output of ROM 90 is applied to a 
second input port of multiplexer 91. Multiplexer 91, 
responsive to a logic high signal from OR gate 93 routes 
the angles 6 around ROM 90 and directly to its output 
port, and applies angles d from ROM 90 when the OR 
gate output is low. 
OR gate 93 produces a high output level responsive 

to the on/off switch 94 being in the OFF position or 
when the DECODER 92 output connection is high. 
DECODER 92 is arranged to receive the angle 6 code 
words and to output a high level for angles 6 outside the 
fleshtone range. Signals from ROM 90 are applied to 
the circuit output only when the angles 6 are in the 
fleshtone range and therefor ROM 90 need only contain 
angles d for angles 6 in this range. 
PCM codes d from element 71 are applied to sub 

tractor 75 to which signal codes corresponding to the 
(R-Y), (B-Y) and (G-Y) matrixing angles A6R, A6B and 
A6G are applied. The d codes are applied to subtractor 
circuit 75 at an FSC sample rate. The three matrixing 
angle codes from storage element 77 (e.g., a ROM) are 
each multiplexed into the subtractor circuit 75 for each. 
d codeword, sequentially generating the three differ 
ence angles (A6R-d), (A6B-6) and A6G-d). This 
may be performed by clocking the ROM, at a 3Fscrate, 
resulting in the difference angles occurring at a 3Fsc 
rate. The difference angles (A0-d) are applied to 
element 78 which may be a ROM programmed togen 
erate the logarithms of the cosines of the angles applied 
as address codes thereto, which logarithms are applied 
to ADDER circuit 79. The log cosines (A0-d) are 
summed therein with the log (G,C), the chrominance 
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magnitude modified by the gain coefficients, to produce 
signal code words corresponding to log (GC cos 
(A6-d)). These signal codewords are applied to 
antilog circuit 83 which generates the sequence of sig 
nals (R-Y), (B-Y) and (G-Y) that are demultiplexed into 
latches 80, 81 and 82. 
The magnitude, C, of the vector sum of I and Q in the 

FIG. 4 embodiment is generated according to the equa 
tion 

C= |I|/|cos 0 (12) 

To this end the angles 0 from element 57 are applied as 
address codes to a ROM 59 which is programmed to 
produce the log cos of the angle 6 signal codes ap 
plied to its address input. The log cos 0 codewords 
from ROM 59 are applied to one input port of a sub 
tractor circuit 60 wherein they are subtracted from the 
log I codewords from ROM 53 to produce a signal 
corresponding to log II/cos 0. This signal is applied 
to ADDER 70 and the ACC circuit including reference 
61, comparator 62 and integrator 63. The ACC circuit 
generates a control signal which is proportional to the 
average difference between the magnitude of the chro 
minance signal and a predetermined value. The control 
signal is applied to an input port of the microprocessor 
66 along with horizontal and vertical synchronizing 
signals and a chrominance saturation control signal. A 
ROM 67 supplies the coefficients gr, g, and gg to the 
microporcessor 66 which periodically calculates the 
products Gi=Acc-Sat-gi equal to the products of the 
Acc control signal, the saturation control signal and the 
respective projection coefficient. 

It is noted that the coefficients Gi may also include a 
term to compensate for the different color phosphor 
efficiencies of the particular image display tube em 
ployed in the receiver. The microprocessor generates 
the logarithms of the composite gain factors Gi and 
outputs them to a buffer 68. From buffer 68 the log (G) 
gain factors are multiplexed at a 3FSC rate into ADDER 
70 where they are added to the log II/cos 0 signal to 
produce signal samples corresponding to log (GC). 
These samples or codewords are applied to adder 79 
where they are combined with the log (cos (A0-d)) 
signals. 
What is claimed is: 
1. In a TV signal processing system including a 

source of a first pair of quadrature related color mixture 
signals associated with a first set of coordinate axes, 
means for generating a second set of color mixture 
signals associated with a second set of coordinate axes, 
comprising: 
means responsive to said first pair of color mixture 

signals for determining the vector sum, C, thereof; 
means responsive to said first pair of color mixture 

signals for determining the angle, 0, between said 
vector sum and one axis of Said first pair of axes; 

a source of angle values A0i, i being an index, said 
angle values being respectively equal to the angu 
lar separation between said one of said first pair of 
axis and each of said second set of coordinate axes; 

means responsive to said angular values for forming 
signal values equal to algebraic sums of said angle 
value A6 and angles 6 for each value of 8 and A6; 

means for producing signal values corresponding to 
trigonometric ratios (TR) associated with said 
algebraic sums of said angles; and 
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8 
means responsive to said trigonometric ratio values 
TR and the magnitude, C, for producing products 
of C times TR. 

2. The apparatus set forth in claim 1 wherein the 
means for producing the products C times TR sequen 
tially produces the products for all indexed values (i) 
and further includes means to demultiplex said products 
to separate output connections wherein each of said 
separate output connections outputs products associ 
ated with only one of the respective indicies. 

3. The apparatus set forth in claim 1 wherein the 
means for producing the trigonometric ratios is a ROM 
programmed to produce output values corresponding 
to the cosines of input signals applied thereto. 

4. The apparatus set forth in claim 2 further including 
means for altering the angles 6 to automatically adjust 
said vector sum for flesh colors, comprising: 
means connected between said means for determining 

the angle 6 and said means for forming said alge 
braic sums and responsive to the values 0 for non 
linearly adjusting the values of 6 in the range of 
angles where said vector sum represents flesh color 
so that the adjusted angle, 6', corresponds to said 
vector sum tending more nearly to represent nor 
mal fleshtones. 

5. The apparatus set forth in claim 4 wherein the 
means for altering the angles 6 for adjusting fleshtones 
includes a ROM having an address input port connected 
to receive the values of angle 6 as address codes and 
programmed to produce at an output port thereof ad 
justed angles 6' for said vector sum representing colors 
in the range of fleshtones. 

6. The apparatus set forth in claim 5 wherein said 
ROM is programmed to produce adjusted angles 0 
according to the function 6'-0-K sin (M6) for angles 
6 in said range, and K and M are predetermined con 
StantS. 

7. The apparatus set forth in claim 1 further includ 
ing: 

a source of vector projection coefficients gi, where i 
equals said indicies associated with said angular 
values; 

means connected between said magnitude determin 
ing means and said means for producing the prod 
ucts C times said trigonometric ratios, and respon 
sive to said coefficients g for altering the magni 
tude C by factors equal to said coefficient values. 

8. The apparatus set forth in claim 7 further includ 
ing: 

a source of gain control signals; 
means responsive to said gain control signals for mul 

tiplying said coefficients gi by said gain control 
signals to produce modified coefficients gi" for 
altering the magnitude C. 

9. The apparatus set forth in claim 4 further including 
static tint control means for adjusting the overall tint of 
the reproduced image, comprising: 

a source of static tint control signals; 
means connected between the means for determining 

the angle 0 and the means for adjusting flesh colors 
and responsive to said static tint control signals for 
incrementing and decrementing the values of angle 
6 according to the values of said static tint control 
signals. 

10. In a color TV receiver including a source of digi 
tal quadrature related color mixture signals I and Q, 
color signal processing circuitry comprising: 
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means responsive to said I and Q signals for generat 

ing a signal corresponding to instantaneous values 
of the magnitude, C, of the vector sum thereof; 

means responsive to said I and Q signals for generat 
ing a signal corresponding to angles 6 between said 
vector sum and a coordinate axis associated with 
the signal; 

means, including a ROM, responsive to the angle 0 
signal for adjusting angles 6 occurring in a range of 
values wherein said vector sum represents color 
signals corresponding to a range of fleshtones, said 
ROM being programmed to produce at an output 
thereof adjusted angles for values of angle 0 in said 
range applied as address codes to an address input 
port of said ROM; 

a source of angle values A6R, A6B and A6G, 
means responsive to said angle values A6R, A6B and 
A6G and said means for adjusting angles 6, for 
sequentially producing angle values (A6R-6), 
(A6B-6) and (A6G-6); 

means responsive to said angle values (A6R-6), 
(A6B-6) and (A6G-6) for producing the cosine 
values thereof; 

a source of coefficient values gR, gB and go for relat 
ing a transmitted chrominance signal developed 
from I and Q components to (R-Y), (B-Y) and 
(G-Y) color mixture signals; 

means responsive to said coefficient values and said 
magnitude signal for sequentially generating signal 
values corresponding to the products gR times C, 
gB times C, and go times C; 

means responsive to the products generated by the 
lastmost described means and said cosine values for 
generating signal values corresponding to the 
products gRC cos (A6R-6), gBC cos (A6B-6) and 
gCC cos (A6G-0), and wherein the products gRC 
cos (A6R-6) correspond to (R-Y) color mixture 
signal, the products gpC cos (A6B-6) correspond 
to (B-Y) color misture signal and the products gCC 
cos (A6G-6) correspond to a (G-Y) color mixture 
signal. 

11. The receiverset forth in claim 10 further compris 
ing: 
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10 
a source of gain control signals; 
means for multiplying each of said coefficients by said 

gain control signals to produce modified coeffici 
ents gR', gB' and gc", which modified coefficients 
are applied to the means for sequentially generating 
the products gR times C, gB times C and go times C. 

12. In a color TV signal processing system including 
a source of quadrature related color mixture signals I 
and Q associated with coordinate axes I and Q, a 
method for generating (R-Y), (B-Y) and (G-Y) color 
mixture signals associated with coordinate axes (R-Y) 
(B-Y) and (G-Y) respectively displaced from a refer 
ence axis by angles A6R, A6B, and A6G, said method 
comprising: 

determining the magnitude, C, of the vector sum of 
the I and Q signals; 

determining the angle 6 between said vector sum and 
said reference axis; 

generating respective algebraic sums of the angles 6 
and said angle values A6R, A6B and A6G, 

generating respective trigonometric ratios (for exam 
ple cosines) associated with said algebraic sums, for 
projecting said vector sums onto said (R-Y), (B-Y) 
and (G-Y) axes; 

multiplying the magnitude, C, by respective projec 
tion coefficients gR, gB and go; and 

multiplying said respective trigonometric ratios asso 
ciated with the angle indicies R, B, and G by the 
respective products of said coefficients times mag 
nitude C associated with coefficient indicies R, B 
and G. 

13. The method set forth in claim 12 further compris 
1ng: 

multiplying said coefficients by a chrominance gain 
control signal prior to multiplying magnitude C by 
said coefficients. 

14. The method set forth in claim 12 further compris 
ling: 

applying the angles 6 to a ROM programmed to 
output angle values adjusted for fleshtone correc 
tion before summing with the angle values A6R, 
A6B and A6G. 

sk sk. k. ak ak 
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